We compared the effects of the laryngeal mask airway (LMA), face mask and Cobra perilaryngeal airway (PLA) in the airway management of spontaneously breathing paediatric patients undergoing elective inguinal surgery.
Introduction

E
ndotracheal intubation is not needed during the operations involving the inguinal region. Therefore, facial mask or supraglottic airway devices can be used. When airway reflexes are suppressed after providing sufficient anaesthesia depth during the use of supraglottic devices, it is not necessary to use neuromuscular blockers (1, 2) . The placement of perilaryngeal airway and laryngeal mask for providing airway patency is easier than endotracheal intubation (3) .
In this study, it was aimed to compare the effects of laryngeal mask airway (LMA), COBRA perilaryngeal airway (PLA) and facial mask (FM) on airway in paediatric cases in which elective inguinal region surgery without neuromuscular blockade was performed.
Methods
In the study, we randomized 90 patients who were scheduled for elective inguinal region surgery with asa score 1-2 and aged 1-14 years (hydrocelectomy, inguinal hernia repair, circumcision, rectal biopsy, etc.). Ethical approval from the Ethics Committee of Çukurova University Medical Faculty and written and verbal informed consents from patients and their parents were obtained before study initiation. Patients having systemic or local infections, central nervous system diseases, local anaesthetic allergy and spinal deformities as well as those receiving anticoagulant treatment were excluded. Cases were divided into three equal groups by computer randomization as Group 1: laryngeal mask airway, Group 2: Cobra perilaryngeal airway and Group 3: facial mask.
Any patients who were scheduled to undergo 6-hour fasting did not receive premedication. The parents were permitted to spend time with their children until anaesthesia induction but were asked to stay outside the operating room after induction. The patients taken into the operating room were applied electrocardiography (ECG), non-invasive blood pressure (SBP-DBP), peripheral arterial oxygen saturation (SpO 2 ) and monitoring (Dräger infinity kappa, Dräger Medical GmbH Lübeck, Germany). Anaesthesia induction was provided with the mixture of 6-8% sevoflurane, 50% nitrous oxide (N 2 O) and 50% oxygen (O 2 ) by using proper facial mask, and maintenance of anaesthesia was provided with 1-2% sevoflurane and 50-50% N 2 O-O 2 . After the establishment of intravenous (i.v.) access, 5% dextrose, 0.45% NaCl and 5-10 mL kg −1 hour −1 fluid infusion was initiated. The sufficiency of anaesthesia depth was evaluated considering the loss of eyelash reflex and jaw opening. Then, airway patency was provided through LMA in Group 1, PLA in Group 2 and FM in Group 3. Both supraglottic devices was placed when the heads were in the neutral position, and their cuffs were applied in such a way that air leakage was minimal. The accuracy of the device placement was confirmed by confirmation of lung aeration bilaterally and the appearance of capnography waves. Supraglottic airway devices were applied by anaesthesia assistants who were inexperienced in their usages. The patients were placed in the left lateral recumbent position after instrumentation. Most patients received caudal blockade with 0.25% bupivacaine (0.5 mL kg −1 ). The patients who did not receive caudal blockade were administered 1 mg kg
The sizes of instruments were determined according to the weights of the patients. In Group 1, the size of LMA was 2 for 6.5-20 kg, 2.5 for 20-30 kg and 3 for 30-70 kg. In Group 2, the size of PLA was 1 for 5-15 kg, 1.5 for 10-35 kg and 2 for 20-60 kg. For both groups, instrumentation time of airway device and the number of trials were recorded. Spontaneous respiration was preserved by obtaining optimal respiratory volume (6-10 mL kg −1 ) and manual ventilation was performed (Dräger Primus, Dräger Medical GmbH Lü-beck, Germany). A semi-closed rebreathing respiratory circuit was used. SBP, DBP, heart rate (HR) and SpO 2 values were recorded preoperatively, after induction, after airway intervention, and at peroperative 5 The inhaled sevoflurane concentration, end-tidal sevoflurane concentration, tidal volume (V T ), plato pressure (P Plato), peak inspiratory pressure (PIP), positive end-expiratory pressure (PEEP) and end-tidal carbon dioxide (ETCO 2 ) values were recorded after induction, after airway intervention and at T1-T4.
For the patients in Group 1 and Group 2, whose saturation values were 97% and above and respiratory efforts were sufficient, extubation was performed at the suture stage of the skin before the end of surgical procedure. Following the end of surgical intervention, anaesthesia gases were discontinued and all cases were administered 100% O 2 through a mask until they recovered. The patients with gastric distension were decompressed through nasogastric tube. The patients without oxygen desaturation were taken into the postoperative recovery room and were administered 6 L min −1 O 2 via a mask.
In all cases, the need for opioid or neuromuscular blocker in peroperative period and the presence of postoperative complications (cough, laryngospasm, gastric aspiration, gastric distension, oropharyngeal bleeding and hyperaemia, nausea, vomiting, swallowing difficulty, etc.) were evaluated and recorded.
Statistical analysis
Categorical measurements were presented as number and percentage and continuous measurements were presented as mean and standard deviation. The chi-square test was used for the comparison of categorical measurements between the groups. In the general comparison of continuous measurements between the groups, one-way analysis of variance was used when the assumptions were provided and Kruskal-Wallis test was employed when assumptions were not provided. Bonferroni, Scheffe and Tamhane tests were used depending on the homogeneity of intra-group variances in the paired comparisons of subgroups. In the case when Kruskal-Wallis test was used, Bonferroni-corrected Mann-Whitney U-test was preferred for the paired comparisons of subgroups. For comparing the change of quantitative measurements over time, which were carried out for the same individuals at different times, the analysis of repetitive measurements was performed. Statistical significance level was accepted to be 0.05 in all tests.
Results
No statistically significant difference was found among the groups in terms of age, gender and weight (Table 1) . Instrumentation time was detected to be significantly lower in Group 2 than in Group 1 (p<0.05). The number of trials for providing safe airway was similar among the groups ( Table  2) . The values of SBP, DBP and HR were found to be similar in all three groups.
The administered sevoflurane concentration and end-tidal sevoflurane concentration measurements and the difference between them were not statistically significant. No difference was found among the groups with regard to V T values measured for respiratory parameters. In Group 1, compared to other groups, PEEP, PIP and plato pressure values were found to be higher after instrumentation and at T1-T4. On the other hand, in Group 2, PIP and P plato values were significantly lower after instrumentation and at T1-T4. (p<0.05) ( Table 2 ). The patients did not need neuromuscular blockers during operation.
Discussion
Laryngeal mask airway and Cobra PLA provide safe and effective airway patency in short surgical interventions. In inguinal surgical interventions, supraglottic devices can be used as alternatives to endotracheal intubation and they can be easily placed without using muscle relaxants when airway reflexes are suppressed by providing sufficient anaesthesia depth (4-6).
Non-prolonged time for safe airway instrumentation is more important for paediatric patients than for adult patients with regard to the development of hypoxia. Therefore, the method used for providing airway patency must be one that can be employed easily and rapidly. In the study of Gaitini et al. (7) conducted for comparing Cobra PLA and LMA in children, no statistically significant difference was reported in terms of application durations. On the other hand, in our study, instrumentation time of PLA was found to be shorter than that of LMA. Similar to our study, Andrews et al. (8) performed a study on adult patients and they specified that application duration of PLA was shorter than that of classical LMA. Tural (9) reported instrumentation time in short operations to be significantly shorter in Cobra PLA implementation than in LMA application.
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In our study, in which supraglottic devices were compared, while the success rate was low at the first placement trial, all unsuccessful cases were instrumented successfully in the second trial. The success rate for the insertion of supraglottic devices has been reported as 91-97% in many studies (10, 11) . Based on literature findings, our low success rate for the first placement trial was attributed to the fact that neuromuscular agent was not used in our study whereas it was used in other studies.
The use of supraglottic device causes less sympathetic stimulation compared to endotracheal intubation and haemodynamic responses such as hypertension and tachycardia are encountered less frequently in these procedures. Kaya et al. (14) compared LMA, PLA and laryngeal tube (LT) processes in their study and they stated that there was no significant difference among three devices in terms of haemodynamic data. It was observed Hamodynamic parameters were observed to be stable after LMA and PLA instrumentations for in short surgical interventions; both of these instrumentations were safe without any need for endotracheal intubation and there was no difference between them.
If muscle relaxant is not used during the application of supraglottic devices, airway reflexes must be suppressed via deep anaesthesia (1). Kol et al. (15) compared propofol infusion and sevoflurane in LMA applications for magnetic resonance imaging in children and they specified that sevoflurane provided short induction time and rapid recovery. In our study, anaesthesia depth was provided with sevoflurane and the concentration of sevoflurane used in three groups was similar. The difference between the inspired sevoflurane concentration and end-tidal sevoflurane concentration was defined as the leakage amount; the leakage amount was found to be similar in all three groups. In our evaluation of the relationship between the leakage amount and the number of LMA and PLA, no significant relationship was found.
Cox et al. (16) specified that spontaneous respiration or positive pressure ventilation could be used after the insertion of LMA. Following airway instrumentation, in the application of either controlled mechanical ventilation or assisted spontaneous ventilation, a method that will allow the formation of sufficient tidal volume and will not elevate airway pressures must be preferred. Gaitini et al. (10) compared LMA and Cobra PLA procedures in paediatric cases applied pressure controlled mechanical ventilation, and they evaluated airway resistance, compliance, P plato and PIP. They reported that the effects of LMA and Cobra PLA applications on compliance and resistance were similar. On the other hand, P plato and PIP values were lower in Cobra PLA process, but this statistically significant difference was not clinically significant. In the study of Genzwuerker et al. (17) , the effects of LMA and LT usages on airway pressures were compared and PIP was found to be lower in LMA application. In our study, it was observed that P plato, PIP and PEEP values were higher in LMA application than in Cobra PLA and facial mask applications, but this was not as high for causing any complication.
In paediatric cases, respiratory circuits and instrumentation's leading to minimum dead space and not elevating ETCO 2 levels is very important. Gaitini et al. (10) reported that ETCO 2 levels were significantly higher in Cobra PLA applications than in LMA processes, but this difference was clinically insignificant. In our study, ETCO 2 level was within normal intervals in all groups, but higher in the group received Cobra PLA.
Extubation can be performed under deep anaesthesia or when patient is awake. It has been reported that there is no difference between both, but the rate of hypoxia and cough after deep extubation is lower (16) . After extubation, swallowing difficulty, cough, hoarseness, laryngospasm and mucosal trauma-related complications (e.g. hyperaemia and bleeding) can be observed (9, 18) . Furthermore, during the use of supraglottic devices, gastric distension, nausea and vomiting can develop because of gastric insufflation (19, 20) . In our study, the most common complication in all three groups was observed to be coughing and abdominal distension, but no clinical problem was encountered.
Conclusion
It has been suggested that LMA and Cobra PLA from supraglottic devices provide safe and efficient airway patency in children. Moreover, Cobra PLA is inserted more rapidly and more easily compared to LMA and it causes lower airway pressures in spontaneous respiration, which allows it to be used as a safe device.
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